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I. I:iTkOLUCT 1 W'

lI1 ,L j Ljct i v of this L-ffurt is to providc (.oupling data

on four cormiunications antcnnas utiliziiq sieccifiLcd anterna

:jeoi:ctries of horizontal separation and vertical displace-

,:e, t. Tlhree of t.L an tennas operate in the UIF band , whil e

tih foirLna operates in the VhF Latiu.

Thic teiainder of this report is divioed as follows.

Section II outlines the background of the problem and the

rtou ireL:ent for tic da ta. The foIl ovi ng thrce sec tioi,

iroviu: -j(-scription s of the ar, tennas, test site anJ test

equipw"nt (including test procedures), respectively. Section

'I GiscusCs the systeml calibration data to be used in con-

ijuIcLiC'l V, it h tht. eedsureu antenia coup i rig uata to obta in

L!:., -ntLnra -tn-anu rnna cou l inrý. Tiie final section provius

oscilloscope photographs of the measured antenna coupling data.

II.-- I., C K6 ",OUi'b

i.c. ;,it Furce Co..ui-uicatioris Service AFCS) is respon siLle

fr tl-c Gesign, i,,stall ti on and .,ýainter,3r.:e of Air Force groJnJ

coi;m.n•ication systems. hs such, it is fr•.vuently faced with

the task of locatinq more thzn one system at the same Iccation.

t.1 thougn the systems ,•ay be opera tiny aL widely separated

frequcncies, thL possibility of mutual interference is still

great. This is due to the fact that no system tratismits
I



just (ine fre ucut.cy aic no system is sensitiive: to just one

f requctl y.

There are three principal methods that can bc used to reduce

tie risk and tile effects of miutual ircompatibility. These are

frc('uV,,Ly spdratiuon, timie sLparaLion and spatial separation.

T1kv AFCS installations nake use of both frequency and

spatial scparatiors, lhowever, data is lacking on the antenna-

tu-al.tiUrna coupling as a function of frequency anu horizontal

separation and vertical displacc.nett t, etween transmittirn9

anJ rec(ivinn antennias. The data Lontained in this report

ýrcviýc thc sl,atial information for specific geomctrics and

a'.tcnrdjs i. the VHiF anid L;hF frequency bands.

l . LLSLRIPTIO;j OF ,•iTE,1,L AS

T1 is scctiGn cortairis a summary of the characteristics

a eacii art r n. ra tested. Photographs of the antennas are

i:,cludcc ,s v:ell as a taLle outlining the miost relevant

c �a r !fr , _r i CS

Ty'pc .-I 27 (-igure 1 .)

1,!1 c A i-l';ij- is a vertically I-olarized disc-cone antenna

uicrati j r it thy. 25-4CG '1,z frequency range. It possesses a

raoiation pattern which is circular within 0.5 dL and a 1.6I: ,

!nxirium, standing wave ratio to a 50-chin system.

S. ... ... . ...I
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Type AS-0o1b/URC (Figure 2.)

The AS-ICIC ,"RC antenna assembly is a vertically polarized,

Lroadband cummunications antenna used in the 221-4O0 111!z

frequency raly... Tt,c horizontal radiation pattern is circular

", within +1.0 dI. The input impedance is bG ohms, with a

stanuir, j wave ratio of 2.0:1.0. The gain of the anterna is

+5 di aLeve an isotropic source.

Type AS-lO97/GR (Figure 3.)

[ic !,S-lO97/GR antenna is a vertically polarized, four-

element stacked array des~gned to operate in the frequency

2:,;i 22 ;lhz to 4CC " 11.z. TIe input V'S-R is less than 2:1

to a 50-ohm transmission line. The horizontal radiation pattern

is circular vithin +0.7, db. Antenna gain is a minimum 4 bij

alcve a ihalf-wave dipole.

AT.'e AS-1181/UR (Figure 4.)

,tc - /'R antenna is a vertically polarized half-wave

.1 i,1le encasetu in a FiLergl as radoine making it completely

%.,i tLurrroof. The antenrd is aesigned to operate throughout

thu 1 GO-I % '1:z frc• uencv range without field adjustments.

i•,c VS'.:•? is less Lhai, 2.0 tQ 1.0, niaxiinum, across the entire

frtqueric y range. The horizontal pattern of the antenna is

circular within +0.U db for any angle in azimuth.

4
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TABLE 1

TEST ANTENNA

TABLE OF SPECIFICATIONS

ANTENNA FREQ. RANGE POLAR. GAIN IMPEDANCE
TYPE (MHz) (dB above (ohms)

isotropic)

AS-1018/URC 225-400 Verti cal 5 50

AS-181/UR 100-156 Vertical * *

AT-197/GR 225-400 Vertical 0.3 52

AS-.1097/GR 225-400 Vertical 4.0 *

* Not listed

NOTE: All beam patterns are circular
t

IV. DESCRIPTION OF TEST SITE

This section contains a summary of the test site and the

location of the mounting poles with respect to each other. Also

described are the mounting arrangements of the four antennas on

the three poles to simulate the specified horizontal and vertical

separation distances.

All field tests for the antenna coupling program were con-

ducted at the Stockbridge Test Annex located twenty-five miles

southwest of Griffiss Air Force Base.
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Three sixty-foot telephone poles were erected and aligned

to provide straight-line horizontal separation distances of

6, 7, 8 and 20 feet.

Thc antennas were mounted on any of the three telephone

poles (which were unguyed). The poles were standing in line

with approximate center-to-center separations as shown:

-20'

1 2 3

Figure 5. Pole Numbering and Positioning

In the first series of tests (single pole), two antennas

were mounted cn the same pole. In all cases the top of the

lower antenna ws positicned to be 36.5 feet above the ground.

The bottom of the upper antenna was then mounted to be either

41.5 or 46.5 if.et above the ground. This simulated a separation

distance of 5 or 10 feet, r-4pectively. Any one of the four

antenna types could be used for the bottom antenna and matched

against any of the four antenna types mounted at the higher

level.

In the second series of tests, poles 1 and 2 were used to

effect horizontal separation distances of 6, 7 and 8 feet.

This was accomplished by rotating the antenna brackets

(Figures 1-4) arouno the poles. Any one of the four antennas

was mounted on one pole so that its top was 36.5 feet above

9



ground. Another antenna was mounted orn the second pole

sflilarly to effect a zerc vertical displacemnent, or it was

mounted such that its base %as 41.5 or 46.5 feet above tiie

ground, simulating a vertical displacement of b feet or 10

feet, respectively.

In a final series of tests, the antennas were mounted on

poles 2 and 3, effecting a separation distance of 20 feet.

The positioning of the antmiinas on the poles to sim::ulate

verticda displaceinents of 0, 5 and 10 feet was identical to

that used when the antennas were mounted on poles 1 and 2.

During the test which involved a vertical displacement,

first the lower antenna was excitpd and the upper antenna

loadeu and then the upper aitenna was excited and the lower

antenna loaded for seco.nd case.

The quantity measured ,, all cases was the power received

compared to the power out of the signal generator. This also

includes the loss in the cables bctt',een signal generator and

antenna and between measurement equipment and antenna. Each

of theese cables was seventy-two feet long and nomenciatured

as RG-L14. The total loss in Loth lengths of cables is shown

ir Figure 7.

Tie test equipment was housed in a transportable shelter

locatea 20' from the telephone poles.

NJinety percent of the measurements were conducted on dry

ground, Oith the daily temperature in the 50 to 60 degree

range.

10
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V. TEST PROCLUURES

This section lists in step-by-step form the measurement

procedure used to obtain the coupling data shown in the

following sections. The block d':gram of the measurement

setup is also provided in this section, a: well as a table

showing namet manufacturer and model number of the measure-

inent equipment.

4

Antenna Coupling Calibration and Test Procedures

(to be used in conjunction with figure 6.)

1. All test equipment turned on for at least one-half hour

prior to test and calibration.

2. Place RF coaxial switches in position #1.

3. The signal generator is in automatic leveling (ALC).

4. Sweep selection in CW.

5. Increase the generator power output until the Network

Analyzer RLF CHANNEL LEVEL is in the (OPERATE) range.

6. Position the generator (start/cw) and (stop/AF) dial

indicators to the limits of the desired frequency range to

be measured.

7. Place the generator sweep selector switch in the MANUAL

position and the manual sweep knob in ccw position.

L. Turn the manual sweep knob clockwise across the desired

frequency range. Observe that the REF. CHANNEL LEVEL meter

remains in the OPERATE range, indicating the ALC is working

properly. I

112



9. Adjust the AtIPLITUUL TLST CIIANNEL GAItI D[B of the Network

Analyzer so that the signal level will coincide with the

zero reference of the scope display (topmost line).

10. Place the sweep selector in the TRIG position.

11. Press the TRIG button. The zero trace of the display

will be the calibrating reference of the signal straight

thru the switches.

12. Place the coax switches in position #2. This places the

Tx and x antenna circuits in the gain test circuit of the

harmonic frequency converter.

13. Press the TRIG button. The display trace will show the

attenuatior, of the Tx to Rx antenna circuits from coax switch

to coax switch. This also includes the loss in the two 72 foot

cables. The known attenuation of these RG-214 cables must

be removed from the attenuation of the display of the frequencies

of interest. The result Is then the antenna-to-antenna coupl'ng

in decibels.

12 I!
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TABLE II

TEST EQUIPMELIT LIST

NAME MANUFACTURER MODEL

Signal Generator Hewlett Packard 8690B

Frequency Counter hewlutt Packard 5245L

Network Analyzer Hewlett Packard 8410A

Harmonic Freq. Converter Hewlett Packard L411A

Display Unit Hewlett Packard 8412A

Crystal Detector Hewlett Packard 420D

D)irectional Coupler Aizac CD-I01

Coaxial Switch TRW H1-65N

hybrid Junction Anzac Hi

VI. SYSTEM CALIBRATION

Thiis section discusses the linearity and dynamic range of

the coupling measurement systeim and provides the calibration

oata needed to arrive at the figure for antenna-to-antenna
•icoupling using the data presented in the following section. An

example of this calculation is also given.

C Figure 7 photo #1 iihdica:es the 70 db dynamic range

of tie sysLem. It also shows the excellent linearity of the - J

system over the 100-400 1liz frequency rangc.

Photos ZA and 2b show the loss in both lengths of RG-214/u

cable in the 100-200r.111z frequency range. Photo 2A is calibrated

at 10 db/cm, photo 28 Is calibrated at 1 uU/cm.

14A



Figure 7.

1 &YSTEIN CA'LIBRATIO\ S11OWING DYNAMIC
RA-NGF, OF 0 to 70 dB.

RG-214IU 72 FrET
FRF.QIFNCY RAi%nt*l[ 10-2ZCO \ULiz!

A. 10 JB/C'l
B. 1 dBICM~

R(--214/11 72 FEET
FRE.QUENCY RANC.P. 200-400 'liz

A. 10 dB/CMI
B. 1 dBIC';

3A 3

**1l



Photos 3A and 3B show the loss in both lengths of RG-214/u

cable in the 200-400 MHz frequency range. Photo 3A is

calibrated at 10 dC/cm, photo 3B is calibrated at I dii/cm.

These figures of cable loss must be taken out of the

photographic data presented in section VII.

For example, assume the AT-197 is the transmitting antenna

and is located 36.5 feet above ground. If the other AT-197

is the receiving antenna and is also located 36.5 feet above

the ground, then Plate 21 shows the coupling between these

antennas as a function of frequency for a separation distance

of 7 feet. At a frequency of 300 MHz, Photograph 1 on this

plate indicates a value of approximately -21.5 dB.

From Figure 7, photograph 36, the attenuation of the two

72-foot cables is found to be about -6 dB. Thus, the antenna-

to-antenna coupling can be calculated as -27.5 - (-6) - -21.5

6B.

VII. TEST RESULTS

This section presents the results of the field tests per-

formed. The data is divided into three sections. The first

section contains the data obtained when both antennas are

located on the same pole.

The second section contains data for horizontal separation

distances of 6, 7 and 8 feet. Data were primarily obtained

for 7 feet. Conversion factors relating this data to the other

16



two distances are given, and their use is shown by example.

The final section contains data for a horizontal separation

of 20 feet.

All sections centain data for vertical displacements of 0,

5 and 10 feet, except the first which shows data for only the

latter two vertical displacement distances.

For ease in locating the data for a particular pair of

antennas, an index of test photos is provided immediately

following the textual description of the test results.

Coupling levels between different test antennas can be

read directly from the photographs. Frequency is indicated

in MHz/cm on the x axis. Antenna coupling in dB is indicated

on the y axis. Figure 7 shows the loss of 144 feet of RG-214

cable over the 100-400 MHz frequency range. The cable loss

at a particular frequency must be subtracted from the coupling

level on the photograph to indicate the actual antenna to antenna

coupling. An example of this calculation is shown in the

preceding section.

Data for the single-pole measurements can be obtained

directly from the plates in section 1. Briefly, the plates

are arranged in numerical order, based on the model number

of the transmitting antenna. Four additional plates are

included for the AS-1181 antenna showing coupling data in the

VHF range.

For example, assume the transmitting antenna is the AS-l018

and the receiving antenna is the AS-1097. The heights of the

antenna are 36.5 feet and 46.5 feet, respectively.

17



The frequency of interest is 270 MItz. From plate 7, photo

3, the coupling is found to be -49 dB. The cable attenuation

shown in photo 38 of figure 7 is -5.6 dB. The antenna-to-

antenna coupling is calculated as -49 - (-5.6) - -43.4 dB.

Section 2 presents coupling data arid calibration factors

for horizontal separation distances of 6, 7 and 8 feet. This

data is presented on two separate plates for all antenna pairs

except for the following two cases:

1. AS-1181 transmit to AS-1097 receive (Plate 49). ihe

calibrdtion factor is shown in the first photo instead of on

a separate plate.

2. AS-1181 transmit to AS-ll8 receive (Plate 58). The

frequency range measured is out of band for this antenna. The

data will be used to validate future predictive efforts and is

included only for completeness.

Use of the data in this section involves one additional

step in the process previously shown for the single-pole

measurements. First the coupling is found for the specified

antenna pair, the specific frequency and the particular antenna

heights from the first plate of each pair. This provides

data on coupling for a horizontal separation distance of 7

feet (for example, Plate 39). If data is required for either

6-foot or 8-foot separation distances, a correction factor

must be obtained from the second plate in each pair (for example,

Plate 40).

Either one of two formats for the correction data is presented

18 k



on the second plate. Dh the first format (for example, Plate

22), three curves are displayed on a single photograph. At

the left, the upper line provides coupling data for a six-foot

horizontal separation distance. The middle curve shows data

for a seven-foot separation distance, anu it is a repeat of

the data shown in photograph 1 on the first plate of the pair

(for example, Plate 21). The bottom line is the coupling that

occurs when the antennas are separated by eight feet. When

both antennas are at the same height, coupling data can be

obtained from the calibration photograph directly, without

reference to the first plate of the pair.

In the second format, two correction photographs are on

the second plate of the pair (for example, Plate 40). One

photograph shows coupling for a 6-foot separation distance,

and the second displays coupling for an 8-foot separation

distance. Uata for a 7-foot distance must bU obtained from

the first plate of the pair (for example, Plate 39).

If the data is requirea for vertical displacements of either

five feet or ten teet and a horizontal separation of six feet

or eight feet, then the difference between the coupling for

six or eight feet and seven feet respectively must be applied

to the coupling on the respective height. photo given on the

first plate of the pair.

As an example, assumle that the AS-1097 is used as the .
transmitting antenna, and the AS-1018 is usea as the receiving

antenna. The data on Plate 39 shows that when both antennas

19



are at the same height, the coupling at 220 MHz for a separation

distance of 7 feet is -31 dB. On Plate 40, the photo listed as

six-foot separation indicates a coupling level of -30 d6. The 11
eight-foot coupling level on the same plate is -33.5 dB. rhe

correction factors for six-foot and eight-foot separation dis-

tances are +1 dB and -2.5 dL, respectively.

Therefore, when the AS-1097 is locdted 3t 41.5 feet above

the ground, and the AS-1018 is located 36.5 feet above the

ground (transmitter and receiver separated by 5 feet with the

former higher), the coupling is found from photo 3 on Plate 39

3S -47 JL for a six-foot separation, -4L dIb for the seven-foot

separation and -50.5 dR for an eight-foot horizontal separation

distance. The respective calculation. are:

6-fout: -48 + 1 + -47 db

7-foot: read directly as -4C dUi

b-foot: .48 - 2.5 = -5G 5 d8•

To obtain the antenna-to-antenna cuupling, these figures

must be corrected for the cable losses in the transmit and

receive equipment chains. From photo 3B of Figure 7, the

attenuation in the cables is found to Le -5 db. Thus, the

antenwa-to-dntenna coupling for each separation distance is:

6-foot: -47 - (-5) = -42 dj

7-foot: -4b - (-5) = -43 oU

C-foot: -50.5 - (-5) = -45.5 dB

Finally, section 3 provides coupling data for a horizontal

separation distance of 20 feet. I'se of the data in this section

20



is identical to that in section 1 on the single-pole measure-

ments. See the previous example for those measurements as a .

guide to the handling of the data in section 3.

21
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TABLE III - :NDEX OF TEST PHOTOS

Sectiurn I - Single Pole Measurements

Plate I - TX ANT AT-197 RX ANT AT-197 (1
(36.5') (41.5') AS-1018 (2

FREQ. RANGL 200-400 MHz AS-i097 (3
AS-1181 (4)

Plate 2 - TX AiT AT-197 RX ANT AT-197 (I)
(41.5') (36.5') AS-10i8 (2)

FREQ. RANGE 200-400 M4Hz AS-i097 (3)
A S -118l (4)

Plate 3 TX ANT AT-197 RX ANT AT-197 (I)
(36.5') (46.5') AS-101C (2)

FREQ. RAUGE 200-400 Mhz AS-1097 (3)
AS-lll (4)

Plate 4 - TX AhT AT-197 RX ART AT-197 (1)
(46.5') (36.58) AS-1018 (2)

FREQ. RANGL 200-400 MHz AS-1097 (3)
AS-II81 (4)

Plate 5 - TX ANT AS-1018 RX ANT AT-197 (1)
(36.5') (41.5') AS-1018 (2)

FREQ. RANGE 200-400 MHz AS-1097 (3
AS-1181 (4

Plate 6 - TX ANT AS-i018 RX ANT AT-i97 (1)
(41.5') (36.5') AS-1iO (2)

FREQ. RAiNGE 200-400 MHz AS-1097 (3)
AS-1181 (4)

Plate 7 - TX ANT AS-lOib RX ANT AT -197 (1)
(36.5') (46.5') AS-1018 (2

FREQ. RAIRGE 200-400 MHz AS-l097 (3)
AS-1 181 (4)

Plate 8 - TX ANT AS-1O08 RX ANT AT-197 (1)
(46.5') (36.5') AS-1018 (2)

FREQ. RANGE 200-400 M1Hz AS-i097 (3)
AS-1181 (4)

Plate 9 - TX ANT AS-I097 RX ANT AT-197 (1)
(36.5') (41.5') AS-1018 (2)

FREQ. RANGF 200-400 11Hz AS-1097 (3)

AS-i1181 (4)
Plate 10- TX ANT AS-I097 RX AIT AT-1 97 (1) 1

(41.5') (36.5 ) AS-1018 (2)
FREQ. RA14GL 200-400 MHz AS-1097 (3)

AS-] 181 (4)

22 :



Plate 11 - TX ANT AS-1097 RX ANT AT-197 (1)

(36.5') (46.5') AS-1018 (2)

FRLQ. RANGE 200-400 iAHz AS-1097 (3)
AS-118 1  (4)

Plate 12 - TX ANT AS-1097 RX ANT AT-197 (1) -4

(46.5') (36.5') AS-i018 (2)

FREQ. RAIRGE 200-400 MHz AS-1097 (3)
AS-1181 (4)

Plate 13 - TX ANT AS-1161 RX ANT AT-197 (1)

(36.5') (41.5') AS-1018 (2) Alf,

FREQ. RANGE 200-400 MHz AS-1097 (3)

Plate 14 - TX ANT AS-II RX AN•T AT-197 (1)

(41.5') 
(36.5') AS- OI1 (

FREQ. RANGE 200-400 M11z AS-1097 (3)

pae1-TXANT AS-118l RX AlIT AT-197 I

(36.5') (46.5') AS-101 21

FREQ. RANGE 200-400 MHz AS-1097 -3)

Plate 16 - TX ANT AS-lIB1 RX ANT AT-197 (1)

(46.5') (36.5') AS-1018 (2)

FREQ. RAaiGE 200-400 r11iz AS-1097 (3)

Plate 17 - TX ANT AS-II1l1 RX A(. AT-197 (2)

(36.5') (41.5 ) AS-U198 (2)

FREQ. RAWGL 100-160 mhz AS-1097 (3)• AS-1181I (4) •

Plate Ib - TX ANT AS-lIll RX ANT AT-197 (1)

(41.5') (36.5') AS-l l 0 (2)

FREQ. RANIGL 100-160 tMhz AS-I097 (3)
• AS-lf81 (4)

Plate 19 - TX ANT AS-1181 RX A.iT AT-197 (1)

(36.5') (46.5') AS-I018 (2)
FREQ. RANGE 100-160 Mhz AS1097 (3)

AS-1181 (4)

Plate 20 - TX ANT AS-1181 RX ANT AT-197 (1)
(4u.5') (36.5') AS-lO8 (2)

FREQ. RANGE 100-160 H11z AS-1097 (3)
AS-1181 (4)
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Sectlo:, II - H•jrizontal Separation of 6, 7, 8 feet.

Plate 21 - YX AiT AT-197 RX ANT AT-197
HEIGHT 36.5' HEIGHT 36.5'

36.5' 41.5'
36.5' 46.5'
41.5' 36.5'
46.5' 36.5'

FREQ. RANGE 200-400 Mliz

Plate 22 - TX ANT AT-197 RX ANT AT-197
HEIGHT 36.5' HEIGHT 36.5'
HORZ. SEPARATION 6' - 7' - 8'
FREQ. RANGE 200-400 Mhlz

Plate 23 - TX ANT AT-197 RX ANT AS-1018
HEIGHT 36.5' HEIGHT 36.5'

36.5' 41.5'
36.5' 46.5'
41.5' 36.5'
46.5' 36.5'

FREQ. RANGE 200-400 iHz

Plate 24 - TX ANT AT-197 RX ANT AS-1018
HEIGET 36.5' HEIGHT 36.5'
HORZ. SEPARATION 6' - 7' - 8'
FREQ. RA;iGE 200-400 Mhz

Plate 25 - TX ANT AT-197 RX ANT AS-1097
HEIGHT 36.5' HEIGHT 36.5'

36.5' 41.5'
36.5' 46.5'
41.5' 36.5'
46.5' 36.5'

FREQ. RANGE 200-400 M.FHz

Plate 26 - TX AN T AT-197 RX ANT AS-1097
HLIGHT 36.5' hEIGHT 36.5'
HORZ. SEPARATION 6' - 7' - 8'
FREQ. RANGE 200-400 MHz

Plate 27 - RX ANT AT-197 RX ANT AS-1181
HEIGHT 3C.5' :iE IGlHT 36.5'

36.5' 41.5'
3L.5' 46.5'
41 .5' 36.5'
46.5' 36.5'

FREQ. RANGE 200-400 MHiz
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Plate 28 TX ART AT-197 RX ANT AS-1181

tE I GHT 36.5' 1L IGHT 36.5'

UORZ. SIPARATION 6' - 8'
FREQ. RANGE 200-400 Milz

Plate 29 TX ART AS-1018 RX ANT AT-197

PILIGHT 36.b' HEIG11T 36.5'

36.5' 41.5'

36.5' 46.5'

41.5' 
36.5'

46.5' 36.5'

FREQ. RANGE 200-400 WIlz

Plate 30 TX AOT AS-1Oi0 RX A1T AT-197

HraIGt3T 36.5' HEIGHT 36.5'

HORZ. SLPARATION 6' - 6-

FREQ. RANGE 200-400 Mhz

Plate 31 TX ANJT AS-101f RX ANT AS-1013

hEIGHT 36.b' fiLIGH1• 36.5'

36.5' 41.5'

36.5' 46.5'

41.5' 36.5'

46.5' 36.5'

FREQ. RANGE 200-400 41ziz

Plate 32 - TX A.NT AS-10l1 RX ANT AS-1018

HEIGIT 36.b' HEIGHT 36.5'

HORZ. SLPARATIOM 6' - 8'

FRLQ. RAMIGE 9100-400 MHz

Plate 33 - TX ANIT AS-1018 kX ANT AS-1097

hE IGHT 36.5' HE I G HT 36.5'

36.5' 41.5'

36.5' 46.5'

41.5' 36.5'

46.5' 36.5'

FRLQ. RANGL 200-4U) MHz

c- 34 TX ANT AS-1I0b RX ANT AS-IU97

HE IGHT 36.5' hEIGHT 36.5'

HORZ. SEPARATION 6' - 6'
FREQ. RANGE 200-400 MHz

Pj.i#,z 35 - TX AR4T AS-1018 RX ANT AS-i1BI

HEIGHT 36.5' HEIGHT 36.5'

36.5' 41.5

36.5' 46.5'

41.5' 
36.5'

46.5'
FREQ. RAMGE 200-400 Mttz
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IiORZ. SL.PARATI0I, 6' -
I'

FRLQ. RANGE 200-400 fiHz

Plate 7 - TA ANT AS-1097 RX AiiT AT-197

I IGHT 36.5' hEIGHT 36.5'

36.5' 41 .5'

36.5' 46.5'

41 .5' 36.5'
46.5' 

36.5'

FRLQ. RAIWGL 200-400 MHz

Plate 3; - TX ANT AS-109 7  RX ANT AT-197

HEIGhT 36.5' HLIGHT 36.5'

wiOPZ. SL tPARATION1 6' - 8'

FREQ. RANGI 200-400 Mhz

Plate 39 - TX ANT AS-1097 RX AwT AS-1018

1hLIGHT 36.5' hEIGHT 36.5'

36.5' 
41.5'

36.5' 46.5'

41.5' 36.5'

46.5' 36.5'

FREQ. RA14GE 200-400 MHz

Plate 40 - TX ANT AS-lOg 7  RX ANT AS-101 8

HEIGHT 36.5' hEIGHT 36.5'

hORZ. SEPARATIOai 6' -

FREQ. RA14GE 200-400 Mkiz

Plate 41 TX ANT AS-109 7  RX AiT AS-1097

HEIGHT 36.5' hLEIGHT 36.5'

36.5' 
41.5'

36.5' 
46.5'

41.5' 
36.5'

46.5' 
36.5'

,:REQ. RANGE 200-400 MHz

Plate 4 2 - 7,X ArT AS-109 7  RX ANT AS-10 9 7

ý:EIGHT 36.5' HEIGHT 36.5'

iORZ. SEPARATION 6' - 8'
FREQ. RANGE 200-400 Mliz

Plate 43 - TX ANT AS-109 7  RX ANT AS-118l

HEIGHT 36.5' HEIGHT 36.5'

36.5' 
41.5'

36.5' 
46.5'

41.5' 
36.5'

46.5' 
36.5'

FREQ. RANGE 200-400 MHz
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Plate 44 - TX ART AS-1097 RX ANT AS-36 81

HLIGHT 3C.5' 11LIGIT 36.5'

iORZ. SEPARATION 6' - .2
FREQ. RA14GE 200-400 14Miz

Platt: 45 - TX ANT AS-1l1l RX ANT AT-197

HE IGI'T 36.5' ,EIGHT 36.5'

36.5' 41.5'
36.5' 46.5'
41.b' 36.5'

46.5' 36.. b
FRLQ. RANGE 100-200 MHz

Plate 4C - TX ANT AS-Ib1 RX A11T AT-197

HEIGHT 36.5' 6' 8IGHT u.5

IiORZ. SLPARATION 6' - 7' -

.FREQ. RA1GE 100-200 MIHz

Plate 47 TX ANT AS-1l1b RX ANT AS-1018

HEIGHT 36.5'
36.5' 41.5'

36.5' 46.5'

41.5' 36.5'

46.5' 36.5'

FREQ. RANGE 100-200 MHz

Plate 48 - TX ANT AS-1181 RX ANT AS-101&

HIEIGHT 36.5' HEIGHT 36.5'

HORZ. SEPARATION 6' - 7' - 8'
FREQ. RANGE 100-200 MHz

Plate 49 - TX ANT AS-I118 RX ANT AS-1097

HEIGHi 36.5' lILIGHT 36.5'

36.5' 41.5'

36.5' 46.5'

41.5' 36.5'

46.5' 36.5'

FREQ. RANGE 100-200 ',Ihz

Plate 5C - TX AIT AS-116l RX ANT AS-1ICl

hLIGHT 36.5' hEIGHT 36.5'

3b.5' 41.5'

3C.5' 46.5'

41.5' 36.5'

4b.5' 36.5'

FREQ. RAiiG. 100-200 ;,Ihz

Plate 51 - TX AAT AS-11(Il RX ANT AS-i 31d

HEIGHT 36.5' HEIGHT 36.5'

HORZ. SEPARATI0UN 6' - 7' - 3' I.
FREQ. RANGE 100-200 M•lz
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Plate 52 - TX ANT AS-1161 RX MIT AT-197
HE6IGIGT 36.b' HE IGHT 36.5'

36.51 4j1.5'
36.5' 46.5'
41 .5' 36.5'

46,5' 36.5' I
FRtQ. RANGL 200-400 MHz

Plate 53 - TX A;IT AS- IN1 RX ANT AT-197
hL I G',T: .- IT h LIGlT 36. 5'

11ORZ. SLPAPATION 6' - 8'
FRLQ. RANCcL 200-400 Ithz

Plate 54 - TX ANIT AS-11L I RX ANT AS-lOIS
ILIG;T 36.5' EEIGHT 36.5'

3L.5' 41.5'
36.5' 46.5'
41.5' 36.5'
46.5' 36 .5'

FREQ. RANGL 200-400 ,hz

Plate 55 TX ANT AS-l1S1 RX ANT AS-1U 1.
,ALIGHT 36.5' hEIGhT 36.5'

11ORZ. SLPARATION 6' - 1'

FR.E. RAi4GL 200-400 illiz

Plate S -6 TX ANT AS-11Z;1 IX ANT AS-1097
tiLIGI.T 36.j' 36.5'

3G.51 41.5'
36..5' 46.51
41.5' 36.5'
46.5' 36. '

FRLQ. RA1GE 2.00-400 illiz

Plate 57 - TX Ai•T AS-11I81 RX PAT AS-1097
HL IGIIT 3C.b' .i IGHT 36.5'
i;ORZ. SEPARA1IUN V' - b'
FREQ. RAI'GE 200-400 MIHz

Plate 5u - TX AIT AS-1lI1 RX ANiT AS-1I81
HE IGIIT 36.5' rE IGHT 36.5'

36.5' 41.5'
36.5' 4 . 5'
41.5' 3c.5'1

FRLQ. hAaGL 200-400 ;I11z
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Section III - Horizontal Separation of 20 Feet

Plate 59 - TX ANT AT-197 RX ANT AT-197
HEIGh1T 36.5' WE IGHT 36.5'

3C.5' 41.5'
36.5' 46.5'
41.5' 36.5'
4C.5' 36.5'

FREQ. RANGE 200-400 1tHz

Plate 60 - TX ANT AT-197 RX AlIT AS-1018
iE IGIIT 36.5' HE IGHT 36.5'

3G.5', 41.5'
36.5' 46.5'
41.5' 36.5'
46.5' 36.5'

FREQ. RAINGE 200-400 Mhz

Plate 61 - TX ANT AT-197 RX ANT AS-1097
HEIGHT 36.5' iE IGHIT 36.5'

36.5' 41.5'
36.5' 46.5'
41.5' 36.5'
46.5' 36.6' "

FREQ. RANGE 200-400 MHz

Plate 62 - TX ANT AT-197 46 RX ANT AS-1181HEIGHT 36.5' HEIGHT 36.5'
3C.51 41.5'
36.5' 46.5'
41.5' 36.5'
46.5' 36.5'

FREQ. RANGE 200-400 MIhz

Plate 63 - TX ANT AS-1018 RX ANT AT-197
HEIGHT 36.5' HEIGHT 36.5'

36.5' 41.5'
36.5' 46.5'
41.5' 36.5'
46.5' 36.5'

FRLQ. RA11GL 200-400 Mhz

Plate 64 -TX ANT AS-1018 RX ANT AS-1018
HEIGHT 36.5' HEIGHT 36.5'

P 36.5' 41.5X
36.5' 46.5'
41.5' 36.5'
46.5' 36.5'

FREQ. RANGE 200-400 11Hz
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* Plate 65 - TX AT AS-IOh RX ANT AS-1I(97

HLIGHT 36.5' hEIGHT 36.5'
36.5' 41.5' 1
36.5' 46.5'
41.5' 36.5'

4 .5' 36.5'

FRLQ. RANCE 200-400 MHz

Plate 60 - TX ANT AS-1018 RX ANT AS-1181

hEIGHT 36.o' HEIGHT 36.5'

36.5' 41.5'
36.5' 46.5' A

41.5' 
36.5'

46.5' 36.5'

FREQ. RAAGF 200-400 '1Hz

Plate ,7 -TX ANT AS-1097 RX ANT AT-197

HEIGHT 3C.5' HEIGHT 36.5'

36.5' 41.5'

36.5' 46.5'
41 .5' .16 .5'

46.5' 36.5'
FREQ. RANGE 200-400 MHz

Plate 68 - TX ANT AS-1097 RX ANT AS-1016

HEIGHT 36.5' HEIGHT 36.5'

36.5' 41.5'
36.5' 46.5'
41.5' 36.5'

46.5' 36.5'

FREQ. RAN-'c' 200-400 i,lHz

Plate 69 - TX ANT AS-1097 RX ANT AS-1097

HEIGHT 36.5' HEIGHT 36.5'
36.b' 41.5'

36.5' 46.5'
41.5' 36.5'
46.b' 36.5'

FREQ. RANGE 200-400 14hz

Plate 70 - TX ANT AS-1097 RX AiT AS-1181

HEIGHT 36.5' HEIGHT 36.5'

36.5' 41.5'

36.5' 46.5'
41.5' 36.5'
46.5' 36.5'

FREQ. RAINGE '100-400 .IFz,

Plate 71 - TX ANT AS-1131 ;X ANT AT-197

HEIGHT 36.5' HEIGHT 36.5'

36.5' 41.5'
36.5' 46.5'
41.5' 36.5'
46.5' 36.5'

FREQ. RAUGE 200-400 itHhz
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Plate 72 - TX ANT AS-1181 RX ANT AS-I018 11
HEIGHT 36.5' )HEIGHT 36.5'

36.5' 41.5'

36.5' 46.5'
41.5' 36.5'

46.5' 36.5'
FREQ. RANGE 200-400 MHz.

Plate 73 - TX ANT AS-1181 kX ANT AS-1097
HEIGHT 36.5' HEIGHT 36.5'

36.5' 41.5'
36.5' 46.5'
41.5' 36.5'
46.5' 36.5'

FREQ. RANGE 200-400 MHz

Plate 74 - TX ANT AS-1181 RX ANT AS-1131
HEIGHT 36.5' HEIGHT 36.5'

36.5' 41.5'
36.5' 46.5'
41.5' 36.5' 4 I
46.5' 36.5'

FREQ. RANGE 200-400 MHz

Plate 75 - TX ANT AS-1181 RX ANT AT-197
HEIGHT 36.5' HEIGHT 36.5'

36.5' 41.5'

36.5' 46.5'

41.5' 36.5'
46.5' 36.5'

FREQ. RANGE 100-200 MHz

Plate 76 - TX ANT AS-1181 RX ANT AS-101
HEIGHT 36.5' HEIGHT 36.5'

36.5' 41.5'

36.5' 46.5'

41.5' 36.5'
46.5' 36.5'

FREQ. RANGE 100-200 'IHz

Plate 77 - TX ANT AS-1l8l RX ANT AS-1097
HEIGHT 36.5' HEIGHT 36.5'

36.5' 41.5'
36.5' 46.5'
41.5' 36.5'
46.5' 36.5'

FREQ. RANGE 100-200 MHz

Plate 78 - TX ANT AS-1181 RX ANT AS-1181
HEIGHT 36.5' HEIGHT 36.5'

36.5' 41.5'
36.5' 46.5'
41.5' 36.5'
46.5' 36.5'

FREQ. RANGE 100-200 Mliz
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IRLIGHT TX 36.5' RX 41.5' (Ij SINGLE POLr. NtrASURF.IENTS
T"X AP ' AT-197 PX ANT AT-197 (1)

AS-1018 (2)
AS -1097 (3
AS-I 181 (4

kEC. t'WR/,E.N PWR
10 dB/CM BELOW ZERO
REFE[RENCE LINE
CABLL AT-TN. INCLUDED 5.0-7.7 dB

FRI Qt!FNCY RANGE 2on-400 MIt

FRFQIJENCY SCALE 20 .lIz/CM

hEIGHT TX 6.5' ,X 41.5' (21 IIEIGHT TX 36.5' RX 41.S' (3)

|EEI MIT TX 36.5' RX 41.5' (4,

J..
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P-A I<;SLT TX 41.E' PA 36.5' (O 
RE rS

TI ANT AT-197 RS ANT AT-i97 (1)
AS-101S (2)
AS-1097 (3)
4S-1181 (4)

am. MANI~ POR
10 45/04 UmLO I ZlOREUIJICEli LilNe

CASLK Afl4l. D•MIWED 5.0-7.7 dB

MPNQU•NCY RANGE 200-400 IMls

tFREQUENCY SCMAE 20 Mls11:k

HJEICGr TX 41.S' RX 36S (2)~r
+I
tI

HEIGHT TX 41.5' RX 36.5' (4,

33:
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3
iiIIGT T)( 36.b' RX 46.5' Mi SINrLE POLE MEASUREMENTiS

TX ANT AT-197 RX ANT AT-197 (1)
A.S-l0iS (2)
AS-1097 (3)
AS-1181 (4)

REC. PFIR/GEN PWR,
10 dB/CM BELOW ZERO
REFERENCE LINE
CABLE ATTN. INCLUDED S.0-7.7 dli

FREQUENCY MANGE 200-400 ?41z

FREQUENCY SCALE 20 MHZ/CM

HEIGHT TX 36.5' RX 46.5' (3)
hýIi. T TX 36.5' RX 46.5' (2)

IHEIGKT TY. 36.S' RX 46.5' (4)
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i:Hc.Ii TX.JS ix.SM1(I.PLV 1IASURIEN~rTS)

I.A A.,T AT-117 RX ANT AT-197 (1)
AS-1018 (2)
AS-1097 (3)

AS-1181 (4)

Ph-k. I -'WRGi PWR
111 dBI/CNI BELOW .FrjG
L!FFPrNCF~ LINE.
CAHLI: ATTN. INCLUDE!) S.0-7.7 dB

!'RLQUI.NCY RANCElr 200.400 %fI:

FRUEQUYE\CY !,C AL1. 20 41zlzC4

III: I GlI TX 46~.S IRX 3(..S (2) IIF~lIGT TX -.46.5l !X 36.5' M

ll"CIl:H TX 46.5' RX 36.5' t4
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II.I(rtIT TX 36.5' fRX 41.5' 1 SIVAA i il: IIII ii jk "'Id '
TX AMt A.)- 1()1 I h X \N% l i-I

10 dR./CNM RUNO :-IRO
Rr.FI RINCEI: .NI
Ci\BLL- ATTN. INCLIII11pI) S.0-7.7 dB

rIt.oui NC.Y RAN(CI 20()-400 'MU:

FRI.QUI2NCY SCALI. 20 MttZ/(C'!

IIliIGIIT TX 36.5' RX 41.5' 14)

36
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HiEIf.IT TX 41.5' RX 36.5' '1) SINGI.1 POLLL MII.ASURE'1LNTS

TX ANT AS-1018 RX ANT AT-197 (1)
AS- 1018 (2)
AS- 1097 (31)
AS-I81 f 4

REC. PWR/GEN PWR
10 dB/CM BELOW ZERO
REFERENCE LINE
CABLE ATTN. INCLUDED 5.0-7.7 dB

FREQIJENCY RANGF 200-400 M¶Hz

FREQUENCY SCALE 20 Milz/CM

IIEIGIIT TX 41.5' RX 36.5' (2) HEIGHT TX 41.5' RX 36.5' (3)

IJ.ICHT TX 41.S' RX 36.5' (4)

3.
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'!!1'r;T TX 36.53 qX 46.S' (1) StVrLr POLL.~ES~" T

I1\ ANTN XS-101S PIX vT AT-11- (1)
AS-lr'1q (2)
AS-1097 (3)
%S-l81 (4)

REC. P':S1R/rEN PWR *
10 IJR/Ci BE.LOW ZERO
HEFFRrs:CF LINF
CABLE ATT.N. INCLUDF.E 5.07-7.7, dD

FREQUENCY Rv\GE 200-400 'flI:

1r-:QuF.NCY SCALE 20 'lliz/CNt

HEMIGT TX 36.5' RX 46.5' (2) IEMIhT TX 36.5' RX 46.5' (3)

HEIGHT TX 36.5' RX 46.5' (4)
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MtE1CIIT TX 46.5' RX 16.5' (1) SINGLE POLE MEASUREMENTS S

TX ANT AS-1OI8 RX ANT AT-197 (1)
AS-IJ18 (2)
AS-1097 (3)
AS-IIrl (4)

REC. PWR/GEN PWR
10 dB/CM 6ELOW ZERO
REFFLRE14CE LIthCABLE ATTN. INCLUOED 5.0-7.7 dB

FRELQUEItCY RANGE 200-400 MHz

FREOUENCY SCALE 20 MHz/CM

HEIGHT TX 46.5' RX 36.5' (2) HELGlT TX 46.5' RX 36.5' (3)

IEIC11F TX 46.5' RX 36.5' (4)

IMIS, " - .-- -" -
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HIGHiT iX 36.5' Ax 41.S' (m1 SING.E POLE wMF ErTS a
I. ANT AS-1097 RX ANT AT-197 (1)

AS-101 (2)
AS-1097 (3)

AS-11$1 (4)

REC. PI,/V(;B P,:
10 dB/CN BELOW ZERO
REFERENCE LINE
CABLE AT'N. M•NkUED S.0-7.7 dt

FREQUENICY SCALE 20 M44z/Of

"KEIGff TX 36.5' RX 41.5' (2) HEIGQT TX 36.5' RX 41.5' (3)

LI-

HEIfT TX 36.5' RX 41.5' (4)

4
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10

HEIffT T 4 R SINGLE POLE MEASUREMENTS
TX ANT AS-1097 RX ANT AT-197 (1)

AS-1018 (2)
AS-1097 (3)
RC GAS- I (4)

Ric. pun/GEM FUR

10 d3/0€ BELOW ZEND
REFERENCE LINE
CABSLE ATMr'. INCLUDED 5.0-7.7 dl

FR!EQUENCY RANGE 200-400 M1z

pRE(QUENCY SCALE 20 161/CM
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IIEI~tiT TX 36.5' RX 46.5' (1) SI\CLE POLE NIEXSIJRU7%11*TS
TX ANT AS-1097 KvX kT AT-197(

AS-1018(Z
AS-1097 (3
AS-li1 (4

REC. PWR/GEN~ PhR
IO~dB/C'4 BELOW ZERO
REFFRENCE LINE
CABLE ATTN. INCLUDEE, 5.0-7.7 dB

FREQUENry RANcE 200-400 ',1::

FRELQUINCY SCALE 2':) 41:/Cm

HEIMlT TX 36.5' RX 46.5' (2) 1JEIrffT TX 36.5' RX 46.S' f3)

I)FMCIT TX 36.5' R\ 46.S- (4)
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I(EIrtfT TX 46.5' RX 36.5' (1) SINGLE POLE W-ASURDIENTrS 12

TX ANT AS-109? RX ANT AT-19? (1)
AS-1018 (2)
AS-1097 (3)
AS-II81 (4)

"REC. PWR/GEN PWR
10 dB/CM BELOW ZERO
REFERENCE LINE
CABLE ATTN. INCLUDED 5.0-7.7 dB

, FREQUENCY RANGE 200-400 MIz

FREQUENCY SCALE 20 1Hz/CM

HEIGHT TX 46.5' RX 36.5' (2) HEIGMT TX 46.5' RX 36.5' (3)

I~I

HEIGHT TX 46.S' RX 36.5' (41

i

4
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R rC. PVAfCBN PWR
10 dft/Cki Rri.ow :-rpo

frjiri;z xfl 1.1XF -

FRFQUIrNCY g.Ay-,E 200-40flr 'IN.

FREQu1:-CO' SCAUr 20 WIzl:c'1

(2)'

NLCTTX3,'FX4.5



HEIGHT 4TX 41.S' RX 36.5' (1) 4

SINGLE POLE MEASUREMENTS
"TX AMN AS-I181 RX ANT AT-197 (1)

AS-1019 (2•)
AS-1097 (3)

REC. PWR/GEN PWR
10 dB/Cm BELOW ZEROREFERENCE LINE

CABLE ATTN. INCLUDED 5.0-7.7 dB

FREQUENC Y RANGE 200-400 MPIz

FREQUENCY SCALE 20 141z/CM

HEIGHT TX 41.5' RX 36.3' (2)

4

HEIGQiT TX 41.S' RX 36.5' (3)

I

45
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1I -.I IIT TX ;6.5' RX 46.5' (1) 1SS5SIN(L E. POLE. .IE.'kSUREMENT'$
TX A•T AS-IlRI RX ANT AT-197 (1)

AS-1018 (2)-
AS-It97 (3)

REC. PWR/GEN PWR
10 d9/C', BELOW ZERO
REFERENCE LINE
CABLE ATTN. INCLUDED 5.0-7.7 dB

FRECAUENCY RANC'E 200-400 Sflt

IFREQUENCY SCALE 20 SIIl/CM

IIEICFIIT TX %..S' RX 46.'' (2)

fiE f , ifT T X 3 6 . S , UX 4 6 .5 1

-ii

464
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S I X(I, EL \OlF.".xr.rM•l!l'Ts .

TX ANT A.S-11R1 'RX AN:T \T-1l7 (I,
vi- 10 I ?s

REC. PWR/GEN PWR

10 dB310 BELOW ZERO
REFERENCE LINE
CABLE ATTN. INCLUDED S.0-7.7 dB

FREQUErNCY 1ANGL 200-400 Mflz

FREQUENCY SCALE 20 KUIz/C.4

III IGIIT TX *o.S' HX 36.5' (2)

HEIMIT TX 46.5' RX %6.5' (3)

47

47



:;i-o-Tr TXN A5-1DI RX 41.S AT11Y POLI'1

AS-10)97(3

A1- Iisi (-)

RE-C. PYfRfEEN MI~R
10dl/C:M BELOW ZERO

HI:IFRl.%CI: LI NE
CAERLL ATThI. INCLUDED) 3.46-4.74 dB

FRI QUI.NCY PAN(rE 100-160 sutz

FRLOUF NCY SCALE 16 M~z/CM

HECT X 16.¾S' 111' s (0I IIE(T TX 36.5' RX 41.51 (31

IIEICIJ~f T(x 16.5' IZ' 41 -51 f4)

48



Tv ANT AS-114 il X XN x \7-197 '1
A'c1!1'' (2'
AS-1nC- A;

aRc. PWRfCIN PIR
10 JB/CM BLLOW :1.uo
REFFIRENCE LINE
CABLE ATTN. INCLUDEDI 3.46-4.74 dB

FRl-QUINCY RANGF 1010-160 %'1hz

FRI:QIII NCY SCA'AE. 16 Mh!lz/fl"M

ILLIGIT TX 41.5' (X ) Ili- T\ '1 ' X .5' (3)

HIiI:CFI! rx Al.S1 RX 3,.S' (41

49



Ix ASI \S-1191 TX ANT .VI-;197 (1)

AS-1.197(4

RI:C PWR/rOEN- PWR
10 dB/C01 BELOW LiRO
RL-FLUSC.CI LINIE
CABLE ATTm. INCLU[DI:D 3.46-4.74 dB

FIWQJA[:NCY RANGE. 100-160 %tiz

FREQUEJNCY SCALI. 16 NO1z/CM

''M I(rHICT TX 36.5' RX 4(,.Sl (31

50



ilf M I iT T X tb . ' R X f.u 20

.I• \ V-11 I VA• \Ni,

10 dB/CM BELOW ZERO

RIEFERENCE LINE
CABLI ATTN. INCLUDED 3.46-4.74 dR

FREQUEN.CY SCALE lb IlIz/CM

IIEIGlIT TX 46.5' RX 16.;' (2 l- , TX .1\ 6.5.' !X ('

- -'I

HEICHT TX 46.5' RX 36.5' (4)

-1 .-
.4- =1

51 .J



21

HEIE MIT " ,X 36. S K 36. S' ANTENNA
TRANSMIT RECEIVE
AT-197 AT-197
IEORZ. SEPARATION - 7 FT.

REC. PNR/GEN PWR
10 dR/CM BELOW ZERO
REFERENCE LINE
CABLE ATTN. INCLUDED 5.0-7.7 dB

FREQUENCY RANGE 200-400 'Hliz

FREQUFNCY SCALE 20 flIz/C'I

'iLIGk,[ uX 36.S' RX 41.S' !ILICIIT TX 41.5' RX 3b.5'

hEIGHT TX 36.5' RX 46.5' HEIGHT TX 46.5' BK 36.5'

521±
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22

ANTENNA,
TRANSMIT RECEIVE
AT-197 AT-197

REC. PWR/GEN PWR
10 dB/CM BELOW ZERO
REFERENCE LINE
CABLE ATTN. INCLUDED 5.0-7.7 dB

FREQUENCY RANGE 200-400 MHz

FREQUENCY SCALE 20 Mliz/{.I

HEIGIT TX 36.5' RX 36.S'

HORIZONTAL SEPARATION 61-7'-8'

\A

53
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i rn TX 36.5' R ANTNNNA 23

Al -197 AS- 1' 1
I~H*SIPARAT Ioq 7 FT.

PiC. PRw/GiEN, PWR
10 dh/CMi BIE:LOW ZERO
Mil- HU.C LINE

CA1~.I ATN.INCLIJ!)F.1 5.0-7.7 dlB

FkLQAJNCY RANG-i:. 2uo-400 S017

FRI-QIENCY SCAIA. 20 Mli~z/CM

1I.xIMIr TX 36. S' RX 41 .S hI IFI T1 TX 41.S' RX 3R. s

HEIUIT TX 36.5' RX 46.5' IILIC-ilT TX 40.S 5' X 3(,.S'

54
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24

XNTF NNA
TiRANSM IT LCf IV F
.,T- lQ7 AS-1018

PC. r' \pw!>

C'61.! %TtN. INCLIU:Il 5.0-7.7 dB

F R QPI C)UV 2nfl .fl-400 Wi'!

IF WllT TX 36.5' RX 36.5'

!MRIZONTAL SEPARATION 6-7'S

55



11 1('1rr rx .36. 5 RX 36.S~ ANTL.NA 2

AT -19 7 As-1097
IIORZ. ::'ýPkkATMN~ 7 PT.

IZr-C. r/rxPWR
10 dfl/C''! BI-ILW ZI.Ro
Rr.rI:R(xCt: LI~NI
(:ABiLt ATTN. INCLurDrEl 5.0-7.7 dBi

rRFQIJI:,CY R~ANM~. 2un-4,00 1,111mi REQUNCY SCALE 20l .1hiz/CML

hIl.IGI IT TX 41.5 RX 3o.sl
UTrIT 'r 36.5' RX 41. S'

HLIGIIT TX 46.5' RX 36. S'

.V!

56



26

ANTENNA
TRANSMIT RECEIVE

AT-197 AS-1097

REC. PWR/GEN PWR
10 dB/CN BELOW ZERO
REFERENCE LINE
CABLE ATTN. INCLUDED 5.0-7.7 dB

FREQUENCY RANGE 200-400 14z

FREQUENCY SCALE 20 14z/CM

HEIGIT TX 36.5' RX 36.5'

HORIZONTAL SEPARATION 69-7'-8'

57



27

UH! ~T Tx 9V R X 10.5S
A.NT FAN A

TRANSMIT RECLIVI:
AT-197 AS-lIRl
110HZ. SEPARATION -7 FT*.

- HEFC. VWR/r,1N PWR
10 dRfC'¶ RI:[Oh 'FRO
KI-FIRENCI. LP.ýE
CABLE ATTN. INCLUJDEDl S.0-7.? dl;

IFRF0UFNCY R.\rF. 200-400l %IH

FREQLJINCY SCALE 20 1,lI!i/C1

MFIGHT TX 41.51 RX 36.5'
ILIQIT TX 36.5' RX 41.5'

HEIGHT T% 36.5' RY 46.5' HEIGHT TX 46.c% RX 36.5'

58



26
ANT.ENNA,

TRANSMIT RECEIVE
AT-197 AS-II81

REC. PWGEN PWR
10 dD/CM BELOW ZER(j
ý FERENCE LINE

ABLE AT•N. INCLUDED 5.0-7.7 dB

PREQUENCY PRAE 200-400 MHz

FREQUENCY ICALE 20 l4lz/C?

HORIZONTAL SEPARATION - 6'

HEIGM TX 36.S5 RX 36.5'

U

I

II

S0IZORLTAL SEPARATION 8'

HEIGHT 7X-6~ RX 36.5'

15

9;

----.

I'. I.
s9 [ 3:



29
k'LT7LNA

TRrANSM IT RLCL IVii
I¾ ( IX AT -197

11010-' ';IPARATION - 7 Fr.

FRI.CpJ NCY A'it 200-4 00 'AIIZ

FRIQO?(J N(:Y SýCAU 20 M~liz/f:4

titý6 r I .x ilIIEI(,IIT TX 41 5' RX 36.S'

INI
hEIF~GlH TX 3! Thy s IEIGIhT TX 46.5' RX 36.5S

60 K



20

ANTENNA
TRANSMIT RECEIVE
AS-1018 AT-197

REC, PWR/GEN PWR
10 eB/CM RELOW ZERO
REFERENCE LINE
CABLE ATTN. INCLUDED 5.0-7.7 dB

FREQUENCY RANGE 200-400 MHtz

FREQUENCY SCALE 20 MHz/CM

HORIZONTAL SEPARATION - 6'

HEIG.T TX 36.5' EX 36.5'

lORIZONTAL SEPARATION - 8'

1ILIMIT T), 36.5' RX 36;.3'

4.?

61



A *(l ;'. . ANTFNN!A

TRAINS'1IT ki Ci RIV

IfORH. SEIARATION - 7 UT.

10 di /C' ILT BUI06 lý

C,101.1- ATT7N. INCLIIIIl)L 5.0-7.7 dBj

FRIEQI,'[NCY RANGE 200 .400 Mliz

FREQUENCY SCALL 20 MiI[z/C?4

uXIii T 36.C k,\ 433'l hEICT IX 41.5' hRX3.S

tILIGIIT TX 3b.5' PX 46.5' HE I GiH TX 46.5' RX 36.5'

b2



.32'

ANTENNA
TRANSMIT RECEIVE
AS-1O8 .6AS-1O08

REC. PWRI/GEN PWR
10 dB/CM BELOW ZERO
REFERENCE LINE
CABLE ATTN. INCLUDED 5.0-7.7 dB

FREQUENCY RANGE 290-400 41z

F11EQUENCY SCALIF 20 1Hz/CM

HORIZONTAL SEPARATION -

!ll L'+;11 Tk 36.5' RX 3b.5'

'-ORIZoAL EPARATION -8'

Illuclir TX 36.5' RX 36.5'

63-
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33'
II.IGHT TX 36.5' RX 36.5' ANTENNA STRANSMIT RECEIVE

AS-1018 AS-1097
HORZ. SEPARATION - 7 FT.

REC. PWR/GEN PWR
10 dBfCM BELOW 2ERG
RE FER ENCE Lim.NICABLE AMI. INCLUDErD 5.0-7.7 J6

FREQUENCY RANGE 200-400 !4Iz

FREQUENCY SCALE 20 ,4iz/CM

t1.iIG1 Ilj TX 36 ,5' RX 41.5'

"36. 4 'HEIGHT TX 46.5' .X 36.5'

64
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ANTENNA
TRANSHIT RECEIVE
AS-1018 AS-1097

REC. PWlR/GEN, rPR
10 dB/CM BELOW ZERO
REFERENCE LINE
CABLE ATM'. INCLUDED 5.0-7.7 dB

FREQUENCY RANGE 200-400 M64z

FREQUENCY SCALE 20 MHz/CM

HOPI.ONTAL SEPARATION - 6'

tlEICI4T TX 36.5' RX 36.5'

HORIZONTAL SEPARATION - a'

HEIGHT TX 36.51 RX 36.s'

1

• 65



HE1111T TX 36.S' RX 36.5' ANTENNA 3
TRANtSM I T RECEIVE
AS-1018 AS-lB11
IIORZ. SEPARATION - 7 FT.

REC. PWR/GEN PWR
10 dR/CM BELOW ZERO
REFERENCE LINE
CABLE ATTN. INCLUDED S.0-7.7 dB

FREQUENCY RANGE 200-400 MHz

FREQUENCY SCALE 20 MHz/CM

HEIGHT TX 36.S' RX 41.5' HEIGHT TIX 41.S' RI 36.5'

HEIGHT TX 36.5' RX 46.51 HEIGHT TX 46.5' 32 36.5'

66
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ANTENNA
TRASMIT RECEIVE I
AS-1018 AS-iI81

REC. PWR/GEN PWR
10 dB/CM BELOW ZERO
REFERENCE LINE
CABLE ATTN. INCLUDED 5.0-7.7 dB

FREQUENCY RANGE 200-400 MHz

FREQUENCY SCALE 20 MHz/CM

HORIZONTAL SEPARATION - 6'

HEIGHT TX 36.5' RX 36.5'

HORIZONTAL SEPARATION - 8'

HEIGHT TX 36.5' RX 36.5'

67'1



37
HE Iarr V % cý RX 6 cANTENNA

TRANSMIT RECEIVE.
AS-1097 AT-197
AORZ. SEPARATION' - 7 FT.

REC. PWR/GEN PWR
10 dB/C14 BELOW ZERO
REFERENCE LINE
CABLE ATTN. INCLUDED 5.0-7.7 dB

FREQUENCY RANGE 200-400 P412

FREQUENCY SCALE 20 MHz/C!4

HF I -llT 1'X 3tb.5' ;X 41.S' HEIGHT TX 41.S' RX 36.Sl

HEIGI-f TX 36.5' RX 46.5' IhEIGHT Tj 4( 5S R'( 36.51

68
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35
S~ ANTENNA •

"TRANSNI T RECEIVE
AS-1097 AT- 197

REC. PWl/GEM PWR
10 dD/C1 BELOW ZERO
REFERENCE LINE
CABLE AT"W. INCLUDED 5.0-7.7 dB

FREQUENCY RANGE 200-400 MItz

FREQUENCY SCALE 20 MHiz/CM

HORIZONTAL SEPARATION - 6'

HEIGHT TX 36.S' RX 36.5'

HORIZONTAL SEPARATION . -

HEIGHT TX 36.5' RX 36.S'

69



3,

IKIIC1IT TX 16.S' RX ;6.-' ANTENNA

TRANSMIT RECEIVE
AS-1097 AS-loi8
IIORZ. SEPARTION - 7 F.T

REC. PWR/GEN PWR
10 dB/CM BELOW ZERO
'REERENCE LINE

ABLE AATTN. INCLUDEJJ S.0-7.7 dE

FREQUENCY RANGE 200-400 MHz

FREQUENCY SCALE 20 1Iiz/CM

HIL:IGIIT TX 36.5' RX 41.5' IIEICIIT TX 41.5' RX 36.5'

I

I'LICHlT TX 36.5' RX 46.5' HEIGHT TX 46.5' RX 36.5' 1

70

, o,4



40

PXTENNA
TRANSIT RECE IVE
AS-1097 AS-1018

REC. PWR/rtEN PWR
10 dB/Cm BELOW ZERO
REFERENCE LINE
CABLE ATTN. INCLUDED 5.0-7.7 dB

FREQUENCY RAM.GE 200-400 M,91z

FREQUENCY SCALE 20 MHz/CM

HORIZONTAL SEPARATION - 6'

IIEIGHT TX 36.S' RX 36.S'

HORIZONTAL SEPARATION - 8'

Ht I GHT TX 36.5' RX 36.5'

71
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42
;IFIGiIT TX 3#. 3 rx 3o. S AN TENN A

TRA.NSMIIT RECF IVL
AS-1097 AS-1097
tORZ. SEPARA'TION - 7 FT.

REC. PWR/GEN PWR
10 dB/CM BELOW ZERO
REFERENCE LINE
CABLE ATTN. INCLUDED S.0-7.7 dB

FREQUENCY RANGE 200-400 M%!z

FREQUENCY SCALE 20 .MII/CM.

ILIC,•IT TX 36.51 Rx 41.ý' 1ILI(lIT TX 41.,' RX 36.5'

HIEIrIIT TX 36.5' RX 46.5* ilEIGIT TX 46.5' IO. 36.5'

72
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42
ANTENA

ThA.NSMIIT RECE IVE
AS-1097 AS-1097

REC. PWR/GEN PWR
10 dB/CM BELOW :ERO
REFERENCE LINE
CABLE ATTN. INCLUDED 5.0-7.7 dB

FREQUENCY RANGE 200-400 Mllz

FREUJENCY SCALE 20 kUlZ/CM

HORIZONTAL SEPARATION - 6'

i!L I Gi V TX 36.3' RX 36.5' .

HORIZONTAL SEPARATION - 8'

I:.
73



42

A* - 1. 1 P

I, - *.PINIZ/CI. PWR
m ~1ý) uOJCM II 1,oW ZE.RO

CARLL 'AfTTN. INCLUIDED S .0-7.7 dP.

TERFiQUENCY RANCAE 200-400 ýflIz

RHt~i(f2J.N(:.Y SCALE 20 Nf1Iz/(C-ý

1 ' * -X4 -HEIGHTr TX 41.5' RX .16.S,

HIICT TX 36.5' RX 46.5' IIEI(11IT TX 46.5' RY 16.5'



44
ANTENNA

TRANSMIT RECEIVE
AS-109/ AS-1ls8

REC. PWR!GEN PWR
10 dB/CM BELOW ZERO

REFERENCE LINE
CABLE ATTN. XNCLUDED S.0-7.7 dB

FREQJENCY RANGE 200-400 MHz4

FREQ.JENCY SCALE 20 M4Hz/CM

HORIZONTAL SEPARATION - 6'

11EIGHT TX 36.51 RX 36.5'

HORIZONTAL SEPARATION oR

HEIGHT TX 36.5' RX 36.5'

75LI



45
IIEICrrtT TX 36.5' RX 36.3' ANTENNA

T fTNS 1, 1T RECE;VE
A.S-1181 AT-197

.IORZ. SEPARATION - ? FT.-RIZC. PWR/GEN. FUJR
lOdE/CM BELOW ZERO
REFERENCE LINE
CABLE ATTN. INCLUDED 3.4-5.0 dB

rREQUENCY RANGE 100-200 M~z

FREQUENCY SCALE lO PHz/Cm

MEIGHT TX 36.5' RX 41.5' HEIGIT TY 41.5' PX 36.5'

6HEIGHT T 46.5' R. 36.5'

76



46

ANTENNA
TRANSMIT RECEIVE
AS-1181 AT-197

REC. PWR/GEN. PWR
1OdB/CM BELOW ZERO
REFERENCE LINE
CABLE ATTN. INCLUDED 3.4-5.0 dM

FREQUENCY RANGE 100-200 Piz

FREQUENCY SCALE 10 4Hz/CM

HEIGHT TX 36.5' RX 36.5'

HORIZONTAL SEPARATION 69-7--8'

77



11E lGIrT TX 36.5'S 05' A.L'A47

" S'R.%.: IT k! CI IVI

If8)I2. SIT•R.ATIox - 7 FT.

REC. PWk/GEN. PWR
10db/CM bELOW ZERO
REFLRENCE LINE
CABLE ATIN. INCLUDED 3.4-5.0 db

FREQUENCY RANGE 100-200 41lz

FREQUENCY SCALE 10 ,•Iz/iC

HIH T X 36.'X 41.S,' HIEIGIHT TX 41.5' S' 3

HEIGhT TX 36.5' RX 46.5'

78..
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46

ANTENN4A
TRANSMIT RECEIVE
AS-1181 AS-1018

JEC. PWRiG£N PWR
OdB/CH BELO ZERO

REFERENCE LINE
CABLE ATTN. INCLUDED 3.4-5.0 dB

FPR %JCY IAJGF 100-200 Itiz

FREQ•INCY SCALE 10 Ioz/Cm

HEIGHT TX 36.5' RX 36.51

4XtIZONTAL SEPARATION - 61-71-8'

!7



*1

TRA.N S',1 IT RI CLIVI.

- " "" NAS-f1 "I AS-I1097
IIOR:. SITP\RATION -7 FT.

i i REC. PWR/CEN. PWR
- -- IOdB/CM BELOW ZERO

REFERENCF LINE
CABLE ATlN. INCLtII)UI) 3.4-5.0 dB

FREQUENCY RANGE 100-200 MHz

FREQUENCY SCALE 10 ;4Iz/C,4

I![ICHT TX ;6.S' RX 41. ' ILICI-T TX 41.3' RX 3,.3'

III. I '; IT TX 46.5' Rx 3u.S')I} q~ll I 3(.3' Rk 40.5'

I

Po-



TRANSMIT AINAPCII
AS-lIRIAS-1181

lltOtZ!. St-'ARATION -7 FT.

I',
I'REQULiiCY lkA'ýGL 100-'-u mw~

FRLQULINCY :S.ALL Mt'/C

4~i o 1.rill fX L. , i

87Z



ANTENNA
TRANSMIT RECEIVE

AS-1ISI ts- 1181

REC. PWT•/GEN PWR
10 dP./CM BELOW ZERO
REFERENCE LINE
CABLE ATTN. INCLUDED 3.4-S.0 dt

FREnULNCY RANGE 100-200 MHz
rREQUENCY SCALE 10 MHz/CM

HORIZONTAL SEPARATION ~61 -71'-8 t

82 II



82

-i TX 36.5' RX 36.5' ANTE .'NA
TRANSMIT RECEIVE
AS-1I8i AT-197
HORZ. SEPARATION - 7 FT.

REC. PWR/GEN PWR
10 dB/CM BELOW ZERO
REFERENCE LINE
CABLE ATTN. INCLUDED S.0-7.7 dB

FREQUENCY RANGE 200-400 iltz

FREQUENCY SCALE 20 MHz/Cki

r\ 36-a' iX 41.5' II.IGiiT TX 41.5' RX 36.S'

IIEIGlHT TX 46.5- RX 36.S'
t .X ll TX. 36.5' X 4(,..;'

1- •

AMI I

83



'3r

ANTENNA
TRANSMIT RECEIVE
AS-1181 AT-197

REC. PWR/GEN PWR
10 dB/CM BELOW ZERO
REFERENCE LINE
CABLE ATTN. INCLUDED 5.0-7.7 dB

FREQUENCY RANGE 200-400 MHz

FREQUENCY SCALE 20 Hzj/CM

HORIZONTAL SEPARATION - 6'

HEIGHT TX 36.5' RX 36.S'

HORIZONTAL SEPARATION - 8'

HEIGHT TX 36.5' RX 36.5'

84
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54
IIEICIIT TX 36.S' RX 36.S' ANTENNA

TRANSMIT RECEIVEAS-I 181 AS-1018

1IORZ. SEPARATION - 7 FT.

REC. PWR/G,EN PWR

10 dB/CM BELOW ZERO
REFERENCE LINF
CABLL ATTN. INCLUDED 5.0-7.7 dB

FREgUENCY RANcF 200-400 Miiz

FREQUENCY SCALE 20 .Mi•z/CNI

:i1.IG Ii IX 41.5' RX 3,,5 '
,T'ICIIT TX 5 ' 1 X 41.5'

IILI cIIT TX 36.5' RX 40.5' lliGir TX 4 6.S R\ 36. 5.

85



TRANSMIT RECEIVE
AS-1181 AS-IOIR

REC. PIM/F, N PIVR
10 d•/C'l BELOW ZERO

Rr.FtRLrFNC LI:;
CABLE ,VATM. ;INCLUDED 5.0-7.7 dr,

FREQUENCY RANCE 200-400 KItz

FREQUENCY SCALE 20 P-12/CM

HORIZONTAAL SEPARATION -6'

MEIGHT TX 36.V RX 36.5'

HORIZONTAL SEPARATION - 8'

IIEM.11T TX 36. ql RX 36.5'

86I
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56

RA. lI II loCI vIV

ii-.SIPA14AT lOY' 7 FT.

RI ITRINCII LI NI.
CABLI. A-TTN*. INCLUdE:' 5-0-7.7 dB

FRI-(II.NCY R.kN(;l 200-400 k'lz

87



ANr0PNNA
TRANSMIT RECEIVE
AS-1lS AS-o1097

REC. -PiR/CEN maW
10 dB/CM BELOW ZERO
REFERENCE LINE
rABLE Ar"N. INCLt.DED S.0-7.7 d5

FREQUENCY RANKE 200-400 HIIH

FlREqUEtCY SCALE 20 MHZ/CN

HORIZONTAL SEPARATION - 6'

1I1.1II11T TX 36.51 RX 36.S'

HORIZONTAL SEPARATION - 8'

HIEIGH IT TX 36.S' RX 36-S'

88



51
1EIGCHT TX 36.5* RX 36.5' ANTENNA

AS-1181 AS-1181
IIORZ. SEPARATION - 7 FT.

REC. PWR/GEN PWR
10 dB/CM BELOW ZERO
REFERENCE LINE
CABLE ATrN. INCLUDED 5.0-7.7 dB

ht~h FREQUEý.:CY RA;.GEL 200-400 ,Iz

FRkLqUlNCY ,1,CAU. 20 ,Diz/CM

HEIGHT TX 36.S' RX 41.5' Iti l TX 41.5' :1\ 3(,. '

HEIGHT TX 36.5' RX 46.5' UiGlrf TX 46.5' RX 36.5'

ii I-

r!
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III IGHT Tx 36.5' R 3f(\ S VNTENNAI
TRANSMIT RECEIFE
AT- 197 .,T-19 -
IfcR:. SEPAPAriON - zo0 FT

13 da/EM' tLLJn ZEDý
REVLERCE LI')2.-4E~

FRE-ULNýCY SCALE 24 n/

iH1131.T TX 41.5' RX 36.5'HEIGHT TX .A6A' QV 41.5.

1'EIQ)IT TX 36.5' RX 46.5' 1 nT TX 46.5' RN 36 .5'

90
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I ' 1 1,;,; x-t.1T RAN SM 1T A-NL.\TEANA c II r

AT-197 AS-1013
nioR-. SEPARATION - 20 FT.

ALC. P'..'Fk/GLJ 4 W

!3 d./cii ýEO ZERO
REFLRE:,CE, LI'E

Fp.E')ULI:Cy PANUE ~ h

FREUL 4Cy SCALý 20 Mh1Z/cvM

HEIHT X 6.S R 415-HEIGHT TX 41.5' RX 36.5S

-M

IIEIEII Tx( 36.51 kX 40.5' tl*'IIVT TX 46.5' IX 36.S I
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.7~~N TL F". ANINA 3

-� f•lI•MIT RECEIVE
AT-197 AS-1097
FIZIZ. SE.PARATION - 20 FT.

REC. P.R/GE:J PAR
I0 JL/CH &ELO' ZERO
REFLRL.iCE LI'E

CAuLE ATTN. INCLUDED 5.0-7d7 0

FRQE1u4CY R.ANGE 233-40c) MIhz

FREQUE;iCY SCALE 20 mti~z/Cm "

'p jC:IT TX 3(.5' RX 41.5' HEIGHT TX 41.5' RX 36.S'
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iviFnf TX 36.5' RX 36.S' A NT 1:NNA
-rrA.NSM IT RFCFIVF.

AT-197 AS-1181
1IORZ. zT:PARATION - 20 FT

REC. PWR/GLEJ PWR

10 db/CM ýEO. ?RO
iREF.gkl.Ct. L IJ
(.AuLF ATT:I. IN:CLUDED 5.0-7.7 06B

FREQýUEPJCY RANGEA 210-400 Ml 2

FREWUINCY SCALE 20 mf~z/CtM

II~iGr-ir TX 36.5 IRX 41.5*I- ri TX4.1 X365

hIEGIGT IX 36.51 RX 46.5' HEIGHT TX 46.5' RX 36.5'
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I E-I GHT TX 1.6. 5' RI 36. S' TRANSIT ATNARECEILv
AS-1018 AV.197
HORIZ. SEPARATION - 20 FT.

REC. PwR/FV-; Dýrq

1.0 CL/CMA ULL U4 ZF.No

CAULt ATT'. I JCLUDED 5.u- 7.7 dDn

FREWUE:CY RANJGL 200-4001 MHz

FRiuE)UECY SCALE 20 Mrmz/CM

HEIGHT TX 36.5' RX 41.5' HIIEIIT TX 41.5' RX 36.5'

htET~li~T Tx 36.5' RX 46.5' HECfT Y AhbA' RX 36.S'
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TX A6.5 RX 6. S'AN I N N A
IMANSIT R CI ZIvL
AS-1018 A S -101
HORZ. SLPARATION -20 FT.

'RLC. P14R!GLI4 PWR

10 dd/CM oLLOW ZERO
RILFLRLi-CE LI-i
CAALE ATTN. INCLULIEL 5.J-7.7 dB~

FRLOULNiCY PA.4Gt 20Q-
4

00~ miz

FRL'UE14CY S'ALL 2u mliz/cti

it:IGA T TX 36.5' RX 41.S' hEIUCAT TX 41.S' RY ;6.5' I

HEIGHT rX 36.5' RX 46.5' H I GHT TX 46.S' RX 36.5'
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HEIGH? TX 36. 5 R.X .16.' TRANSIT ATN RECEIVLv

AS-1018 AS-1097
HORZ. SEPARATION - 20 F'l.

9[C. PWR/GL4i PWR

10 dES/CM bLLOW ZERO
RtLFCRE1N(C[ LI'IE
CAULE ATTN. ,NCLUDED 5.0-7.7 dw

FRL-,uiiICY RANGE 200-4OO "ita

FRLr.ULJCY ý,CALL 26- tMhz/Cil

HF GT T 3.S RX415'IT I M IT TX 41.5' RX 36.5'

HEIC-IT TX 36.5' RX 46.5' HIEIGHIT TX 46.5' RX 36.5'j
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10!! I(A' TX 36.5' fix 3f..S' ANTENNA
TRANSIT RECE IVI
AS-I101 AS-liQl
tIORZ. SEPARATION - 20 Fr.

REC. P'.R/GtII P.;R
10i di./CM 6ELOW ZERO
RLFERL:JCE Lg'J1
CABLL ATTII. IJ1CLUDED 5.0-7./ (j

FkL')UL!ICY P.A.jrL 200U-4,)1 fl.

FRL?-ULIICV S.CALE 20 Iihtz/Cti

fl'ImIGT !X 36.s, RX 41 .r 11~il TX 41.5' RX 36.5

HF CHT TX 36.S' RX 46."' HEIGHT TX 46.St RX 36.5'
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FIEIQrr TX 36.5' PX, r_, , ANTENNA

TRANSMIT RECEIVL
AS-1097 AT-197

HORZ. SEPARATION - 20 FT.

RLC. PWR/GEN PWR
i1 dB/CM BELOW ZERO
RLFERENCE LINE

CAbLE ATTN. INCLUDEU 5.o-7.7 dB

FRE^ýUE ICY RANGE 20Go-400 MlIz

FREQUENCY SCALE 20 MllZ/Cm

HEIGHT TX 36.5' RX 41.S' HEIGHT TX 41.S' RX 36.5'

I
HEIGHT TX 36.S' RX 46.(' 46.5' RX 36.51
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t IFIG~ TX 3(..S' RX 3.S' ANiTLNNA
TPRkNSMIl LEC I".V

IIOR., SIPARATION - 20 FT.

RLC. PN:R/rFJ PWR
tO 06/fCt JLLOw ZERO
RrF1RLNICE LIN~E
CA21-L tIlli. I:ICLL'DLLO 5.0-7.7 db

FRLOQUL:CY RA14GL 2Cj--J-.uJ fl4'z

FRILUEL'Es 5CALL 24.j Mnz/Cli

('I fGIT IX 36.S' RX 41.5' EIO T T 4.' R 65

IIEICIIT TX 36.S' RX 46.5' EGr TX4.1 R365

99



10. GiIT X 365' X 3.5'ANTI NNA
-T PAN S MI T RECI: IV[

AS-1017 AS-1fl97
1LOIC. SI.PARATION - 20l FT.

kLC. PWRICL:l PW:
io 3u/Cm clow ZERO

CAuiLL ATTN. INCLUDLL' 5.J-7.7 dý,

FR,'JUPNCY kAiGrL 2vJ3'40 mlhz

ýPE LULNCY SCALE 20 Mhtz/CMi

HEfIGHfT TX 36.5' RX 41.S 1LiIGIIT TX 41.5' UX 36. 5'

HEI HT TX365' RX465'imirH TX 46.S' RX 36.5'
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78

it AN SMIi RI.CI. 1%
AS -11O3 7 AS- I Iml

IIORZ. SLIPARACION' - 20 FT.

RLC. PidRfGPI r¾4R
lidb/C.P. ý.ELY3 ZERO

AIEFLRt.,4CL LINE

CAbLE ATTIt. lItCLULIED 5.U-7.7 did

FrKLIUL!JCV KA4Gý 2~4~uPK

FREQU.~UCY SCALE 20J MHz/LV-

11 ICGT TX 36.53 RX 41.5'HIS' - 1S' R 65

aI
HEIGHT TX 365' RX46.5' HIH X4.' R 6S
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HE ICIT TX 36. S p1 36.5' 1TNA7

TUAMSMIT RE~CFIVlE

HORZ. SEPARAITON - 2OFT.

PLEC. PwR/G0I Pw.JR1
10 dL/Cm BELOW ZLRO

RIFERE'4CE Li~ll

CAt3LE ATTN. 11NCLUDLD 5.0-7.7 ciý

FRLr4UE.IICY RANSE 200-4D0 MHZ

FREQUjEIICY SCALE~ 20 fMhz/CM

HEIGHT TX 36.5' RX 41.5' HE !GHIT TX 41.S' RX 36.5'

HEIIGiIT TX 36.5' PX 46.S' HEIGHT TX 46.5' p1 36.5'
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IIF.IGHTI Ty 16.S' RX 36.5S' ANTENNA 172

TRXk4SMIT RI.CIIVI:

IIORZ. SIEPARATION -20 FT.

kLC. P-.RIf(E iPwR
IL d.,/Ct' ýELO-f ZLR.1
RLFLE*4CL Li*lt

CAýLL ATTNl. I ,LLULUi L),.J-7./ d..

rRL-)u[.4CY fRAIIGL 2U0j-4;Cj .1 z

FRL'uEi~CY bCALL 201 !'rz/CM

IIE IGHT TX 36.5' RX 4.-.S' uIEw.-Irr TX 41.5' RX 36.5'

HEIGHT TX 36.5' RX 46.S' HEIGIrr TX 46.5' KX 36.5'
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73
HEIGHT TX Y~.S' RI 36.5S' ANTLNNA

TRALNSMIT F.FCEIlVI
AS-1191 AS-1091
IIORXý. SILPARATION - 20 FT.

REC. Pv/R/Cf21 PWR
10 dB/CM LELOW ZIRO
RLIFLIRENCL LINE
CABLL ATTM. I.ICLUDLU ,.0-7.? diý

FRLrJUE,4CY RA;IGL 200-400 'Pijtz

FRL$ýUE::CV SCALE 20 P1112/CM

IlLIGirlI TX 36.5' RIX 41.5' 1 E I ChT TX 41.5' RX 36.5'

HEIHT X 6.S R 46S'HEIGHTr TX 46.5' RI 36.5'
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74

'r) Tt-R0ANItS A'tIt NICI.

AS-1181 AS-li8i
I101C. SEPARATION - 20 FT.

1,iG . P/Ci*jL.J IfR,

f.Fi PLi'4C L IA
(hAAI ATr-.~ I:.CLLOLJL 1, . I

FkRE'.IJLICf QA irL UjJ-44 G I:

Ff¶L-,UL.4.>f SCALL A) f01z/Cti

III C Tx 36. S IlK 41.S' iIOICT TX 4 1. 5 lu X s

HF (1 T A 6. ' X .S "IIJIlIT TX 46.5' WR165
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HEI GIT TX 36.S' RX 36.5' ANTENNA
TRANSMIT RECEIVE
AS-1181 AT-197
IIORZ. SEPARATION - 20 FT

REC. PWR/CEN. PWP
1OdB/CM BELOW ZERO
REFERENCE LINE
CABKE AM"N. I.NWDED 3.4-5.0 dB

FREQUFNCY RANGE 100-200 MItZ

FREQUENCY SCALE 10 .%HZ/CM

HEIGHT TX 36.5' RX 41.5' HEIGHT TX 41.5' RX 36.5'

-i.

ItIW-T TX 36.S' RX 46.5' HEIGHT TX 46.5' RX 36.5'
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731
,,[.,: , " ,' . , .ANTENNA

T-RANSM1IT RECI: 'i.
A-S-1181 AS-1018
IlOR:. SEPARATION 20 FT.

REC. PWR/GFN. PWR

lOdB,'CM BELOW ZERO
RFFERLCE LINE
CABLE A'r.N. INCLUDED 3.4-S.0 dB

FREQUFNCY RA.N(E 100-200 MIZ

FREQUENCY SCALE 10 s}IZ/Cm

'. ,T T• 36.•' RN 41.S' II.IrIT TX 41.5' R, 36.5'

I

I T 7\ ;6.5 III;IIGT TX 46.5' RX 36.5'
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ANTENNA 77
" T\ 6.:,' P 36.S' TRA\NSMI T RECEIVE

AS-1181 AS-1097
IHOR-Z. SEPARATION - 20 FT.

RFC. PWR/GEN. PWR
I0d-"/CM. BELOW "ERO
IPFFERF'gCF LINE
CABLE ATTN. INCLUDErA 3.4-5.0 dR

"" FREqUENCY RAINU 100-200 ',0Z

FREQUENCY SCALE 10 '10I:/c•-

IEIGHT TX 41.5' RX 36.s'HjEIGHT TX 36.5' RX 41.5'

fiIFIQIT TX 36.S ' RX 46.5' HEIGHIT TX 46.51 RX 36.5'

t

10
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HEIGHT "I% 36.51 R. 36.51 JANTENNA

1"IANJS?41T RECEIVEAS-1181 
AS-1181

HORZ. SEPWATION - 20 FT.

REC.PwR/GEN. PWR
10 dB/CM BELOW ZERO
REFERENCE LINE
CABLE ATlTN. INCLUDED 3.4-5.0 dB

FREQUENCY RA-GE 100-200 MHZ

FREQUENCY SCALE 10 4HZ/CM

HEIGIhT TX 41.5' RX 36.5'
HE miGirr i363, RX 41,

EEIGHT TX 46.5' RX 36.S'
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MISSION
of

Rowe Air Development Center

RADC plans and conducts research, exploratory and advanced
develonPMent programs in command, control, and communications
(C3 ) activities, and in the C3 areas of infonratiori sciences
and intelligence. The principal technical mission areas
are communications, electromagnetic guidance and control,
surveillance of ground and aerospace objects, intelligence
data collection and handling, information system technology,
ionospheric propagation, solid state sciences, microwave
physics and electronic reliability, maintainability and
compatibility.
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